INTRODUCTION
Shepherd's purse (Capsella bursa-pastoris (L.) Medik.; Brassicaceae) is one of the most widely distributed plants in the world (Randall 2002 , Hintz et al. 2006 . This species, whose original distribution includes Europe, Asia and Northern Africa (Hurka & Neuffer 1997) , is currently present in all continents, occupying a wide latitudinal range (Randall 2002) . C. bursa-pastoris is considered a weed in most countries where it has been introduced (Randall 2002) . In Chile, this species was first noted by Gay (1845) , but its introduction probably occurred long before 1800 (Gay 1845 , Figueroa et al. 2004 . Currently, its geographical range covers the whole latitudinal extension between 18 ºS and 56 ºS (Matthei 1995 , Castro et al. 2005 , Fuentes et al. 2012 , including Easter Island (Zizka 1991) . In Chile, C. bursa-pastoris occupies ruderal habitats, roadsides, wastelands, prairies, and cultivated lands (Matthei 1995) .
In spite of its ubiquity and the extension of its geographic distribution, there is scarce information about introduction of C. bursa-pastoris in Chile as well as on the processes that have determined these. Analyzing allozymes and polymorphic DNA obtained by random amplification techniques (RAPD), detected two polymorphic variants of C. bursa-pastoris in continental Chile. One of them is widely distributed from northern to southern Chile, corresponding to polymorphic variants from Spain , while the other is distributed locally in southernmost Chile (Patagonia and Tierra del Fuego), corresponding to polymorphic variants present in England . Thus, according to these authors the variation and polymorphic distribution patterns of C. bursa-pastoris in Chile would correspond to two routes of arrival.
In the present paper, we study the variation of three microsatellite chloroplast markers (cpSSR) for C. bursapastoris, seeking to determine haplotypes and respective geographical distributions. With these findings we discuss the colonization model proposed by for C. bursa-pastoris in Chile. Between 2008 and 2012 , specimens of the genus Capsella were collected from 14 populations distributed over a wide latitudinal range (Table I) . In the field, fresh leaves were removed from each specimen and were stored in 50-mL Falcon tubes with 20 g of silica gel. The tubes were labeled and stored under laboratory conditions. In the laboratory the C. bursa-pastoris and C. rubella individuals were distinguished by cloning of the trnD-trnY fragment of the cpDNA carried out by the Amplification Refractory Mutation System (ARMS; Newton et al. 1989) ; thus, 286 specimens of C. bursa-pastoris were recognized by ARMS-technique and whereas the C. rubella's specimens were excluded from the following analyses. Samples of C. bursa-pastoris were submitted to analyses of three microsatellite loci (cpSSR), amplified from cpDNA. These markers correspond to the ATCP46615, ATCP66701 and ATCP31017 loci, documented by Ceplitis et al. 2005 (Table II) . GENOME EXTRACTION AND MARKER AMPLIFICATION A total extraction of genomic DNA was carried out using CTAB extraction buffer procedure described by Doyle & Doyle (1990) and modified by Allen et al. (2006) . Each sample was processed under the following conditions: 100 mg of leaf tissue powdered with liquid nitrogen were incubated in 0.7 ml of buffer [120 mM Tris-HCL pH 8.0, 80 mM EDTA pH 8.0, 0.5% triton X-100, 0.5% β-mercaptoethanol] for 20 min at 45 ºC. Then, the aqueous phase was removed and the sediment was incubated in 0.7 ml of 2X CTAB buffer [2% w/v hexadecyltrimethylammonium bromide, 5 M NaCl, 2 M Tris-HCl pH 8.0, 0.5 M EDTA, 0.1 M sodium sulfite, 1% w/v PVP40, 0.5 % v/v β-mercaptoethanol] at 60 ºC during 20 min, and then 5 μl of proteinase K 10 mg/ml and 1 μl of RNAsa A 10 mg/ml (Cregan & Quigley 1997) , mounted on the vertical electrophoresis sequencing system (Life Technologies S2001), coupled with a power supply (Biorad Powerpac 3000). The electrophoresis was performed at 1.500 V -50.000 Vh. The gel was then stained with silver nitrate to visualize the amplification products.
MATERIALS AND METHODS

SAMPLING
Finally, the size of the alleles observed by denaturing electrophoresis was estimated per calibration curves with respect to the band migration pattern of the molecular size standard (O'RangeRuler 10 bp, Fermentas). It is important to note that the size of the three loci amplified in this study were consistent with the size reported by the sequences deposited in GenBank under accession numbers DQ144475-DQ144500. 
RESULTS
The locus ATCP46615 of C. bursa-pastoris was amplified only in 168 of the 286 specimens (58.7%), showed a single haplotype with a size estimated at 62 pb (Table III) . Similarly, the locus ATCP66701 was amplified in 171 plants (59.8%) showed no haplotype variation; the estimated size of this locus was 102 pb (Table III) . In contrast, locus ATCP31017 was amplified in 168 plants (58.0%; Table III) , showing two alleles, one of 111 bp (haplotype A) and other of 115 bp (haplotype B) ( Fig. 1 ; Table III ). Haplotype A was found along continental Chile with a frequency equal to 100% in 13 of the 14 sampled localities (Fig. 2) ; the exception was Punta Arenas where haplotype A was represented in 18.8% of the analyzed plants. Whereas, haplotype B was found only in plants from Punta Arenas (Fig. 2) in 13 of the 16 plants analyzed (i.e., 81.2%; Fig. 2 ).
DISCUSSION
Our results show that for the populations of C. bursapastoris in Chile, the ATCP46615 and ATCP66701 loci are monomorphic because exhibit only a single common haplotype in all analyzed samples, whereas locus ATCP31017 showed two haplotypes, A and B. The geographic distribution of these haplotypes showed a well defined geographical pattern, because haplotype B was present only in Punta Arenas (Southernmost Chile), whereas haplotype A was obtained from all continental Chile, including Punta Arenas. The reduced genetic diversity recorded in populations of C. bursa-pastoris in Chile could result from effects of genetic drift occurring upon small populations recently introduced in a new range (Avise 2000 , Cox 2004 , Dlugosch & Parker 2008 . At least two hypotheses can explain the distributional pattern shown by locus ATCP31017. On the one hand, it could be argued that one of them (haplotype B) arose in Chile by mutation from the other previously introduced (probably the haplotype A). We believe that this is improbable because it has been stated that the evolutionary rate (μ) for these markers is too low, because it varies between 2.5×10 -5 and 2.9×10 -4 mutations per locus per generation (Cregan & Quigley 1997 , Provan et al. 1999 , 2001 , Ceplitis et al. 2005 . This would imply, assuming a single mutation event, an introduction time for C. bursa-pastoris longer than 500 years, which is clearly an erroneous estimate.
A second hypothesis states that the presence of these haplotypes in C. bursa-pastoris may be the result of the history of the introduction of the species into the territory , Neuffer & Hurka 1999 . So, the widely distributed haplotype A can be explained at least by one event of introduction, probably associated with the Iberian colonization occurred since the 16th century, as has been suggested by and Ceplitis et al. (2005) . The restricted distribution of the haplotype B suggests that this may have arrived from another introduction event. Evidence from allozymes and RAPD fragments related to Patagonian populations of C. bursapastoris with England populations , Ceplitis et al. 2005 . According to , Neuffer & Hoffrogge (2000) and Neuffer et al. (2011) , this pattern would be consequence of a second point of introduction led by English colonizers on Argentinian and Chilean Patagonia.
In the absence of a comprehensive botanical record, the spatial analysis of variation of molecular markers is a tool to infer possible spread dynamics for invasive species (Cox 2004) . Thus, C. bursa-pastoris is particularly interesting because its global distribution and ability to colonize contrasting environments. In this line, future investigation can to advance upon the recognition of haplotypes of C. bursa-pastoris that exhibit differential invasibility, in order to prevent or control the introduction or/and spread of more "aggressive" or detrimental ones. Although more research is needed to clarify the dynamics invasive of C. bursa-pastoris in Chile, our results based on the analysis of haplotypes of cpSSR would support −but do no demonstrate− the proposal of .
In summary, our results show that the populations of C. bursa-pastoris distributed in continental Chile offer genetic variability of one of the cpSSR markers analyzed. This variation indicates the presence of two cpDNA haplotypes. The present geographical distribution of these haplotypes supports the hypothesis that states that the introduction of C. bursa-pastoris in continental Chile at least came from two separated introduction.
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